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ABSTRACT

This paper presents Galaxy Ride, a procedurally generated space exploration game designed using modular architecture,
artificial intelligence modeling, and stochastic resource optimization. The study formalizes galaxy generation
algorithms, Al behavioral models, and system scalability equations. The architecture follows layered IEEE-compliant

software structuring principles.
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INTRODUCTION

The Galaxy Ride platform is developed using a
layered modular architecture. Procedural generation
is implemented through seeded stochastic functions
combined with Perlin noise sampling. The probability
of planetary resource allocation is modeled using a
normalized distribution function. Al agents are
modeled using finite state machines and heuristic
decision trees. The system ensures O(n log n)
scalability in galaxy rendering through spatial
partitioning techniques.
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scalability in galaxy rendering through spatial
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of planetary resource allocation is modeled using a
normalized distribution function. Al agents are
modeled using finite state machines and heuristic
decision trees. The system ensures O(n log n)
scalability in galaxy rendering through spatial
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Galaxy Density Function: G(x) =X _i=1"n (S_i *
e {-Ad_i})

Resource Probability: P(r)=(a*T+p *R)/Z
Al Decision Utility: U(a) =X w_i f_i(s)

Time Complexity: T(n) = O(n log n)
RELATED WORK

The Galaxy Ride platform is developed using a
layered modular architecture. Procedural generation
is implemented through seeded stochastic functions
combined with Perlin noise sampling. The probability
of planetary resource allocation is modeled using a
normalized distribution function. Al agents are
modeled using finite state machines and heuristic
decision trees. The system ensures O(n log n)
scalability in galaxy rendering through spatial
partitioning techniques.

INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH AND TECHNOLOGY

The Galaxy Ride platform is developed using a
layered modular architecture. Procedural generation
is implemented through seeded stochastic functions
combined with Perlin noise sampling. The probability
of planetary resource allocation is modeled using a
normalized distribution function. Al agents are
modeled using finite state machines and heuristic
decision trees. The system ensures O(n log n)
scalability in galaxy rendering through spatial
partitioning techniques.

The Galaxy Ride platform is developed using a
layered modular architecture. Procedural generation
is implemented through seeded stochastic functions
combined with Perlin noise sampling. The probability
of planetary resource allocation is modeled using a
normalized distribution function. Al agents are
modeled using finite state machines and heuristic
decision trees. The system ensures O(n log n)
scalability in galaxy rendering through spatial
partitioning techniques.

The Galaxy Ride platform is developed using a
layered modular architecture. Procedural generation
is implemented through seeded stochastic functions
combined with Perlin noise sampling. The probability
of planetary resource allocation is modeled using a
normalized distribution function. Al agents are
modeled using finite state machines and heuristic
decision trees. The system ensures O(n log n)
scalability in galaxy rendering through spatial
partitioning techniques.

The Galaxy Ride platform is developed using a
layered modular architecture. Procedural generation
is implemented through seeded stochastic functions
combined with Perlin noise sampling. The probability
of planetary resource allocation is modeled using a
normalized distribution function. Al agents are
modeled using finite state machines and heuristic
decision trees. The system ensures O(n log n)
scalability in galaxy rendering through spatial
partitioning techniques.

The Galaxy Ride platform is developed using a
layered modular architecture. Procedural generation
is implemented through seeded stochastic functions
combined with Perlin noise sampling. The probability
of planetary resource allocation is modeled using a
normalized distribution function. Al agents are
modeled using finite state machines and heuristic

751 |Page



Dipanjali Shipne, Int. J. Sci. R. Tech., 2026 3(4), 750-761 |Research

decision trees. The system ensures O(n log n)
scalability in galaxy rendering through spatial
partitioning techniques.

The Galaxy Ride platform is developed using a
layered modular architecture. Procedural generation
is implemented through seeded stochastic functions
combined with Perlin noise sampling. The probability
of planetary resource allocation is modeled using a
normalized distribution function. Al agents are
modeled using finite state machines and heuristic
decision trees. The system ensures O(n log n)
scalability in galaxy rendering through spatial
partitioning techniques.

The Galaxy Ride platform is developed using a
layered modular architecture. Procedural generation
is implemented through seeded stochastic functions
combined with Perlin noise sampling. The probability
of planetary resource allocation is modeled using a
normalized distribution function. Al agents are
modeled using finite state machines and heuristic
decision trees. The system ensures O(n log n)
scalability in galaxy rendering through spatial
partitioning techniques.

Galaxy Density Function: G(x) = X i=1*n (S_i *
er-Ad_i})
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Al Decision Utility: U(a) =X w_i f i(s)

Time Complexity: T(n) = O(n log n)

SYSTEM ARCHITECTURE
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PROCEDURAL GENERATION MODEL
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ARTIFICIAL INTELLIGENCE FRAMEWORK
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decision trees. The system ensures O(n log n)
scalability in galaxy rendering through spatial
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RESOURCE OPTIMIZATION MODEL

The Galaxy Ride platform is developed using a
layered modular architecture. Procedural generation
is implemented through seeded stochastic functions
combined with Perlin noise sampling. The probability
of planetary resource allocation is modeled using a
normalized distribution function. Al agents are
modeled using finite state machines and heuristic
decision trees. The system ensures O(n log n)
scalability in galaxy rendering through spatial
partitioning techniques.

The Galaxy Ride platform is developed using a
layered modular architecture. Procedural generation
is implemented through seeded stochastic functions
combined with Perlin noise sampling. The probability
of planetary resource allocation is modeled using a
normalized distribution function. Al agents are
modeled using finite state machines and heuristic
decision trees. The system ensures O(n log n)
scalability in galaxy rendering through spatial
partitioning techniques.

The Galaxy Ride platform is developed using a
layered modular architecture. Procedural generation
is implemented through seeded stochastic functions
combined with Perlin noise sampling. The probability

INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH AND TECHNOLOGY

of planetary resource allocation is modeled using a
normalized distribution function. Al agents are
modeled using finite state machines and heuristic
decision trees. The system ensures O(n log n)
scalability in galaxy rendering through spatial
partitioning techniques.

The Galaxy Ride platform is developed using a
layered modular architecture. Procedural generation
is implemented through seeded stochastic functions
combined with Perlin noise sampling. The probability
of planetary resource allocation is modeled using a
normalized distribution function. Al agents are
modeled using finite state machines and heuristic
decision trees. The system ensures O(n log n)
scalability in galaxy rendering through spatial
partitioning techniques.

The Galaxy Ride platform is developed using a
layered modular architecture. Procedural generation
is implemented through seeded stochastic functions
combined with Perlin noise sampling. The probability
of planetary resource allocation is modeled using a
normalized distribution function. Al agents are
modeled using finite state machines and heuristic
decision trees. The system ensures O(n log n)
scalability in galaxy rendering through spatial
partitioning techniques.

The Galaxy Ride platform is developed using a
layered modular architecture. Procedural generation
is implemented through seeded stochastic functions
combined with Perlin noise sampling. The probability
of planetary resource allocation is modeled using a
normalized distribution function. Al agents are
modeled using finite state machines and heuristic
decision trees. The system ensures O(n log n)
scalability in galaxy rendering through spatial
partitioning techniques.

The Galaxy Ride platform is developed using a
layered modular architecture. Procedural generation
is implemented through seeded stochastic functions
combined with Perlin noise sampling. The probability
of planetary resource allocation is modeled using a
normalized distribution function. Al agents are
modeled using finite state machines and heuristic
decision trees. The system ensures O(n log n)
scalability in galaxy rendering through spatial
partitioning techniques.

755 | Page



Dipanjali Shipne, Int. J. Sci. R. Tech., 2026 3(4), 750-761 |Research
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ALGORITHMIC DESIGN
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of planetary resource allocation is modeled using a
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MATHEMATICAL FORMULATION
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decision trees. The system ensures O(n log n)
scalability in galaxy rendering through spatial
partitioning techniques.

Galaxy Density Function: G(x) = X i=1"*n (S_i *
er{-Ad_i})

Resource Probability: P(r)=(a*T+p*R)/Z
Al Decision Utility: U(a) =X w_i f_i(s)

Time Complexity: T(n) = O(n log n)
IMPLEMENTATION DETAILS
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